Personal Paper
The teaching of anatomy and its influence on the art and practice of surgery S MOTTERSHEAD At its quarterly meeting in October 1977 the Council of the Royal College of Surgeons of England approved the resolution passed by the Joint Conference of Surgical Colleges in Melbourne earlier the same year: "that undergraduate instruction in anatomy has, in the opinion of the English-speaking colleges, contracted to such a point at which it is no longer adequate as a basis for the practice of clinical medicine." ' My belief is that the teachers of would-be doctors have a duty to see that in their training students are compelled to use their reasoning powers. Anatomy is peculiar in that, if taught correctly, it can make the student think and correlate symptoms with systems. Not enough time is spent in making the student reason out the sequence of events that leads to a diagnosis of the symptoms presented by the patient. This reasoning process, I maintain, must begin with a consideration of anatomy, of the anatomical structures that relate to the symptoms, and of the anatomical organs that lie under the palpating hand, and a knowledge of how these structures are affected by normal function and by dysfunction.
Do not mistake me, I am not suggesting that the anatomist shall take over the role of the clinician; but it is our duty as anatomists to teach in such a way that the student becomes interested in the future of his work as a doctor, and that he does not forget the hatpegs on which he can place the fundamentals of physiology, pathology, and clinical symptoms.
What is taught and learnt when a person is young is the last to be forgotten. Anatomy is a fundamental subject basic to the training of the doctor, and what is taught early in the curriculum must be inculcated so that its principles are implanted in the brain and should at no time be forgotten. Learning depends on familiarity, teaching demands repetition. A message traversing the same neural pathway on several occasions finds its journey easier to accomplish the more often it is carried out, a property that the physiologists call "facilitation." Make some interesting observation or point, emphasise it, and repeat it at appropriate and opportune intervals, and the lesson is learnt never to be wholly forgotten.
Practical value of anatomy
It is a grave mistake on the part of those who plan medical training to curtail the time spent in the dissection room. The exercise of dissection teaches the qualities of care and attention to detail that are essential in a doctor's attributes. When I was a student lectures in applied anatomy were given in the anatomy department by clinicians in the final year of study. Now, if my information is correct, applied anatomy is not taught in all medical schools. Certainly students, when they come for their final period of surgical study, are remarkably deficient in the simplest anatomical knowledge.
Clearly the student must be taught basic structural anatomy in the anatomy department-that is, where the cadavers, specimens, slides, etc, are housed. For applied anatomy, instruction must of necessity be carried out where the material is to be found-namely, in the wards and the outpatient departments. This instruction should be given both by anatomists and by clinicians, possibly in partnership. These proposals may well provoke antagonism from the clinicians, but there surely will be few anatomists not eager to grasp the opportunity to demonstrate to the student the practical value of anatomy in a clinical setting.
It was fashionable a few years ago to carry out tenotomy of the tendo Achillis in the management of intermittent claudication of the calf muscles due to vascular insufficiency. This procedure caused the patient relatively little inconvenience when walking on the flat, but no one ever bothered to explain to the patient (or to the student) that synergistic control would be lost when he was years and also during three pregnancies, but she had had symptoms only for three months. If the pain was caused by neurocostal incompatibility then it would have been distributed down the medial aspect of the limb, not over the deltoid region. What then had happened three months ago to bring about these symptoms ? Direct inquiry elicited that she had suffered a severe attack of influenza. Here was the answer-the illness had produced muscular hyptonia especially of the right trapezius muscle, the right arm being dominant and used for carrying shopping bags, etc, which in turn had led to stretching of the upper trunk of the right brachial plexus with resulting pain in that particular area of supply. A course of shoulder exercises in the physiotherapy department cured the symptoms and saved her from mischievous surgical interference.
How often in the anatomy department do we miss the opportunity to teach those simple facts which have a bearing on everyday practice. I refer to the rich nerve supply of fascial sheets, muscle sheaths, periosteum, etc. When these structures are stretched as by intramuscular injections or pierced by needles, pain is caused. Every young doctor and nurse must be made aware of these things so that patients can be warned and an explanation given when injections are performed. At one time it was not uncommon to see sciatic nerve injury resulting from injections given into the buttocks. Fortunately, the nursing staff have now learnt of these dangers, but it is the duty of the anatomist to teach that the only safe place for an intramuscular injection is the lateral aspect of the thigh, and that these injections will be painful. Similarly Rewards of the pursuit of anatomy I think that the pursuit of anatomy has its greatest rewards in general practice and surgery. So many clinical symptoms are due to disordered anatomy. Consider for a moment the vertebral column and its importance in producing symptoms when its anatomical configuration is disturbed. I cannot ever remember that I was taught the practical importance of the outlet foramina for the spinal nerves from the vertebral canal. The size of the foramina, the depth of the intravertebral disc spaces, the facet joints, all are important and when one or more is deranged pain and disability result. Narrowing of disc spaces results in alteration of the shape of outlet foramina, interference with facet joints, and malalignment of vertebral bodies. These Technical surgery requires precise anatomical knowledge and is mandatory in whatever discipline one chooses to perform. In thyroid surgery every student knows about the danger that might accrue to the recurrent laryngeal nerve. The rare but occasional case where4 the nerve passes transversely across the posterior aspect of the neck to reach the larynx, the so-called non-recurrent laryngeal nerve, is not so well known, but it has an anatomical explanation associated with the development of the aortic branchial arches. How often is this taught either in the anatomy rooms or at the operating table ?5 Only recently Van Vroonhoven and Muller5 have reviewed 51 reoperations on the parathyroid glands, and they admit that the failure of the primary operations was due to inadequate anatomical knowledge and unusual location of the parathyroid glands, which led to imperfect surgical techniques.
Because doctors become interested in one particular subject and, in the fullness of time, acquire a specialist status they are not entitled to forget or ignore the generality of surgery, which demands a sound knowledge of the anatomy of parts that usually do not encroach on their specialty. It is a duty to remain conversant with ordinary anatomical structures so that should the occasion arise at any time they can acquit themselves with distinction, extricate themselves from difficulty, and bring the procedure to a safe conclusion. I have in mind a young colleague, a urologist, who had to remove a severely inflamed kidney on the left side. Subsequent to the nephrectomy one of my general surgical colleagues had to be called to deal with a necrosis of the descending colon. I had been faced with a similar problem some months previously. Removal of the kidney from within the fascia of Gerota ensured that the blood vessels to the colon remained intact.
Consider the question of inguinal hernia and the high recurrence rate after surgical repair. I believe the reason for this is that the surgeon does not understand the functional anatomy of the region. In the adult it is quite irrational to repair these hernias by the Bassini technique-joining the conjoint tendon to the inguinal ligament. The conjoint tendon forms a falx that is attached to the symphysis pubis and extends laterally on to the ileopectineal line (Cooper's ligament). Only if this anatomical configuration is reproduced during operative repair can a rational outcome be anticipated. Some surgeons talk of a high conjoint tendon. There is no such anatomical structure as a high conjoint tendon; like Hartmann's pouch at the neck of the gall bladder it is a pathological entity. What is not understood by either anatomists or surgeons is that the anatomical variations in the disposition of the conjoint tendon in many individuals is due to muscular forces acting on the blades of the iliac bones causing flaring, which in turn increases the suprapubic anglethe angle between the anterior superior iliac spines and the symphysis pubis. When this angle equals or exceeds 900 I have noticed that at operation for repair of an inguinal hernia the conjoint tendon is never in the form of a falx, as usually described in the anatomical text books. In these patients the conjoint tendon passes medially and joins the lateral border of the rectus sheath at various heights above the pubic tubercle. When the false pelvis is narrow the suprapubic angle is less than 900 and the conjoint tendon forms a true falx.
What happens is that in those individuals with a wide suprapubic angle as a result of strain from time to time the pubic attachment of the conjoint tendon comes adrift and slips up the lateral border of the sheath of the rectus abdominis muscle. This leads to what many American authors describe as a "high conjoint tendon."6 Repair must restore the attachment of the conjoint tendon to the ileopectineal line.
Anatomy demonstrated on the cadaver Anatomy, as seen by the surgeon at operation, is not quite the same as that demonstrated on the cadaver because the surgeon distorts the parts by traction and retraction, inflammation makes dissection difficult, and performance is often carried out in a restricted area. Therefore a thorough knowledge of anatomical structure is imperative-at operation a tube cannot be traced up the abdomen, as it can in a prosection, to see whether it joins the pelvis of the kidney and thus make sure that it is in the ureter. We must know what we are looking at and handling in situ. Some of the views set out above have been challenged by my co-examiners; never, I may say, by anatomists, always by surgeons.
Significantly, no patient has ever suffered from a doctor's knowledge of anatomy; many have benefited considerably because the doctor had good understanding of topographical anatomy.
Conclusions
I think I have given enough examples to illustrate how valuable is a sound knowledge of anatomy to the practising surgeon and also to the surgical pioneer. Professor Wood Jones7 has said that the pursuit of anatomy should be the life-long study of those whose duty it is to interfere with the structure of the human body and mentions the heroic feats of the master surgeons such as Cheselden, Cooper, Bell, Syme, and others who continued to dissect the cadaver long after they became expert exponents of the surgical art. Unless the anatomist is allowed to continue to teach and instruct the medical student during the clinical part of his curriculum, and until the general practitioner and the practising surgeon8 return with regularity to the dissecting room to demonstrate to the student the practical value of anatomical knowledge, then and only then will the heights of clinical diagnosis and surgical performance, to which we should all aspire, be attained.
